Fly ash red mud occupied a great quantity of soils and polluted water source because of it has a very high sodium content. In the present work, the magnesium salts were used to remove sodium from fly ash red mud. The Mg2+ replaced Na+ from the compounds in the fly ash red mud and then the new created compounds dissolved in water to remove Na+. The reaction time, reaction temperature, liquid-solid ratio and magnesium salt/Na2O ration were studied. The optimal reaction conditions are: reaction time is 80 min, reaction temperature is 80 ℃, liquid-solid ratio is 5 and magnesium salt-Na2O ratio is 2 for Mg(NO3)2 and MgSO4, respectively. Mg(NO3)2 have a better property for removing sodium from fly ash red mud than MgSO4. Both of them can achieve the requirement that make the sodium content below 2w%. The treated red can be used as raw materials in cement industry.
Ⅰ. INTRODUCTION
Red mud is the solid waste which comes from the process of separating alumina from after-mentioning-silicon fly ash by using soda lime sintering method in alumina smelting industry [1, 2] .
Nowadays, there are more than 45 million tons of red mud were discharged per year all over the world. The solid waste seriously pollutes the environment, occupies a great quantity of soils [3] . In addition, the pH value of red mud is up to 12 to 14 [4] because of the red mud has a very high sodium content, which limit the reuse of red mud in the industries where limit the sodium content.
Therefore the comprehensive utilization of red mud is imperative.
With the rapid development of industry, there is an increasing demand for cement. The main row materials for the traditional cement industry are limestone and clay [5] . The exploitation of these materials will consume the soil resources and damage the environment. So expanding cement raw material resources is a way to solve the sustainable development of cement industry.
Red mud contains necessary substance [6, 7, 8] , CaO、
SiO2、Al2O3、Fe2O3 and silicate minerals, to produce cement. In addition, the red mud contains a certain amount of β-C2S and amorphous aluminosilicate material which can react with water and make the red mud has activity, so that red mud can be used in cement production [9] . But the sodium components of red mud has restricted the adding proportion of red mud in cement and then limit the large-scale application of red mud as raw materials for the production of cement. This shortage can be solved if the sodium content of red mud is lowered to 2w% by a simple way.
In the present work, the magnesium salts were used to remove sodium from fly ash red mud. The reaction time, reaction temperature, liquid-solid ratio and magnesium salt/Na2O ration were studied.
Ⅱ. EXPERIMENTAL
The fly ash red mud was obtained from Inner However the sodium content reached up to 3.44% which was too high to act as raw materials in the cement industry. Therefore the best reaction time was 80 min. which limited the reaction between them, so that suitable liquid-solid ratio was 5. Mg(NO 3 ) 2 Figure 5 . The sodium removal rate of red mud under different magnesium salt-Na2O ratio.
The sodium removal rate of red mud under different magnesium salt-Na2O ratio were shown in Fig .5 . As can be seen in Fig .5 , the sodium removal rate increased rapidly with the increasing of magnesium salt. In this system, the replacement reaction occured between liquid-liquid and liquid-solid phase. The more magnesium salt in the system, the more chance they reacted.
Therefore the sodium removal rate increased rapidly with the increasing of magnesium salt. However, the sodium removal rate curve of Mg(NO3)2 was more sharp than
MgSO4. That was because of the different solubility [10] between Mg(NO3)2 and MgSO4. So if there are somewhere need a better sodium removal rate, the Mg(NO3)2 is a better choice. 41.86% sodium should be removed when the content of sodium was below 2w% in the red mud. The sodium removal rate met requirement when the magnesium salt-Na2O ratio was 2, In order to make no waste, the magnesium salt-Na2O ratio should not be exceed 2.
Ⅳ. SUMARRY
In conclusion, the magnesium salt, Mg(NO3)2 and
MgSO4, can be used as sodium remover in fly ash red mud which produced by using soda lime sintering method in alumina smelting industry. The sodium content can be removed more that 54.74% and 53.67% under the condition that reaction time was 80 min, reaction temperature was 80℃, liquid-solid ratio was 5 and magnesium salt-Na2O ratio was 2 for Mg(NO3)2 and MgSO4, respectively. The sodium content was below 2% after reaction which met the requirement of red mud act as raw materials in cement industry.
